Abstract : In this paper we obtain necessary and sufficient conditions for the existence of Lipschitz minimizers of a functional of the type
In Theorem 3.1 we obtain necessary and sufficient conditions for a deformation u to be a minimizer of J(-) in u o + W^-flQ; R n ). Furthermore, the necessary conditions hold also for the mixed displacement -traction and pure traction problems (see Remark 3.16 (ii)). It turns out that the characterization thus obtained can be useful to detect body forces f for which inf J() is not attained; as an example, if meas{x€ Q|det Vf(x) <0} >0 then JC) does not admit minima (see Corollary 3.15 and Remark 3.16 (i)).
Finally, in Section 4 we provide an example where there is existence of minimizers for strong materials in the presence of gravity-type forces. Also, we show that for "weak materials" minimizers may fail to exist if the amplitude k of the external force f exceeds some critical value.
ELASTIC CRYSTALS. RELAXATION OF THE DISPLACEMENT
PROBLEM. Given the arbitrariness of u e Q 1 and e > 0 we conclude that a* < P'.
In the sequel, O + (n) is the proper orthogonal group, M°x
Q f(x).u(x) dx.
3.NECESSARY AND SUFFICIENT CONDITIONS FOR THE EXISTENCE OF MINIMIZERS.
Throughout this section we use the notation introduced in Section 2. The main result consists on a set of necessary and sufficient conditions for the existence of minimizers for J(). In what follows, the functional J() is given by 
The cyclic monotonicity (N)(b) is a consequence of the following lemma. 
(x))) + h*(det Vu(w(x))) (det Vv(x) -det Vu(w(x))) -f(x).v(x)} dx = f , {G(u(w(x))) -f(x).v(x) + h'(det Vu(w(x))) det Vv(x)} dx Jv-kuoODxs) f , {G(u((x))) + f(x).(u(w(x)) -u(x) -v(x)) + h'(det Vu(w(x))) det Vv(x)} dx = J(u) + f , {h'(det Vu(w(x))) det Vv(x) -h'(det Vu(x)) det Vu(x)} dx. (3.5)
Since 
with, due to the convexity of h, h(g E (x) det Vu(x)) <, h(det Vu(x)) + hXg^x) det Vu(x)) (g e (x) -1) det Vu(x) h(det Vu(x)) + Ih'^x) det Vu(x))| det Vu(x). (3.13)
Moreover, since h' is increasing, h'(X det Vu(x)) det Vu(x) < h'(g £ (x) det Vu(x)) det Vu(x) <, Const.
with, by hypothesis, h'(X det Vu(x)) det Vu(x) e L^G). Therefore, by (3.12), (3.13) and since J(u) < +«>, we obtain (3.11) which, together with (3.10), implies that n i. e., 
J {G(u(w £ (x))) -G(u(x))} dx £ J f(x).(u(w E (x)) -u(x)) dx
which implies 0 = O! IE -° { J Q ( G(u(x)) iJxT ~ f(x)u(w * (x)) ) = f
[-G(u(x)) div q>(x) dx -fj(x) -^-(x) q^Cx)) dx,

AN EXAMPLE: GRAVITY-TYPE EXTERNAL FORCES.
In this section we establish existence of minimizers of J() when the body force f is of the gravity type and h grows sufficiently fast at infinity. Here {c lf -,e n } is the canonical basis of IR We conclude that u € Q and atisfies P(Q; p + (-e, e) n , q + (-e, e) n ).
